Multiple histone deacetylases repress tumor suppressor gene ARHI in breast cancer.
ARHI is a maternally imprinted tumor suppressor gene that is expressed in normal breast and ovarian epithelial cells but not in most breast and ovarian cancers. Our earlier studies showed that histone deacetylases (HDACs) in complexes with transcription factors E2F1 and E2F4 play an important role in downregulating ARHI expression in breast cancer cells. To determine which HDAC or HDACs are responsible for repressing ARHI, we cotransfected vectors expressing HDACs 1-11 with an ARHI/luciferase reporter into SKBr3 and MCF-7 breast cancer cells. Expression of multiple HDACs consistently reduced ARHI promoter activity in a dose-dependent manner. We also found that the expression level of HDACs 1-3 was higher in breast cancer cell lines than in normal breast epithelial cells. In agreement with their repressive function, depletion of HDACs 1, 3 and 11 not only significantly increased the ARHI promoter activity of the transfected reporter but also activated the transcription of the endogenous ARHI gene. Furthermore, depletion or inhibition of HDACs by small interfering RNA of HDAC11 or by trichostatin A, respectively, increased E2F acetylation. Chromatin immunoprecipitation assays revealed that HDACs 1 and 3 are bound to the ARHI promoter. Taken together, our results suggest that the activity of multiple HDACs contributes to the repression of the ARHI tumor suppressor gene in breast cancer cells. Since HDAC inhibitors are now being used to treat breast cancer, the reactivation of ARHI in these cancer cells may serve as a new biomarker with which to monitor the treatment effects.